The publications can be found in the literature, which show the volumes of commercial warehouse areas in Poland. These data are used for evaluations of logistics attractiveness of voivodships. These evaluations influence decisions of local authorities, which create planning of territorial development and investment climate as well as decisions of investors, and as a consequence, they influence the economic regional development and local labor market. But the publications from various sources related to the subject of commercial areas of warehouses in various voivodships in Poland vary from each other and therefore they do not allow the evaluation of their real value. The aim of this paper was the identification of economic and infrastructure factors and their influence on the size and dynamics of the increase of commercial warehouse areas in Poland together with the market evaluation. Methods: The analysis of existing data covering available information about the characteristic features of the market of commercial warehouse areas in Poland was conducted. The following source documents were taken into account: reports prepared by research bodies and real estate agencies, materials and trade information published by owners of warehouse properties, professional press and opinion of market analysts. Additionally, the analysis of key success factors determining functioning of the market of warehouse areas was used as a tool of the strategic analysis. Results: Based on the conducted researches the areas of commercial warehouses in Poland and in each voivodship were calculated. The key indicators stimulating the development of this area were presented. The most important types of investors were defined and their shares in total investigated area were estimated. The supply and the demand were estimated and the values of rental rates and indicators of unused areas were given. The group of tenants was described as well as the structure of signed agreements and their share in total rental market. The author used also some of his own researches published in reports on the condition of the logistics in Poland. Conclusions: There is a relationship between the range and the dynamics of increase of commercial warehouse areas and the economic conditions (described by key macro-economic indicators) and the development of transport infrastructure as well as local economic and social conditions. Obtained results can be used by local authorities in territorial development and as a support for economic decisions, as well as by investors interested in construction of warehouses and their renting. The variability in time of presented values and their dependences on various factors shows the purposefulness of further researches in this area.
INTRODUCTION
The concept of a modern warehouse area describes the warehouse objects having such parameters like: minimum storage height 9 m, at least one gate for each 1000 m 2 of total warehouse area, minimum 5% of total buildings area assigned for offices, dust-free floor of minimum construction strength 5 t/m 2 , fire protection system including sprinklers and smoke flaps [Fechner, Szyszka 2010] . The warehouse with such parameters is called as warehouse of A class. Such objects are usually grouped in warehouse centers [KisperskaMoroń, Krzyżaniak 2009] or logistics centers, still not very popular in Poland [Fechner, Krzyżaniak 2013] . Due to the fact, that some warehouse objects do not comply with those requirements but show other features, confirming their modernity, e.g. BTS objects ("built to suit" -an object built according to special needs of future users of the object) designed specially according to individual requirements [Kolińska 2015] , the concept of "modern warehouse area" in this paper was replaced by the concept "commercial area", which described better the object of this research. The information about commercial warehouse areas in Poland is published mainly by real estate agencies and developers in a form of market information, reports and rent offers. The published data are used for the evaluation of logistics attractiveness of individual voivodships. These evaluations influence decisions of local authorities in the area of territorial development and the climate for investments as well as decisions of investors which finally results in the economic development of regions and local labor markets. Due to the fact that information about warehouse areas in Poland originated from various sources is different from each other, they do not allow estimating their real values. The aim of this paper is their verification and creating the evaluation of commercial warehouse areas in Poland together with directions of their development.
Poland is seen as the biggest market of commercial warehouse areas in Central and Eastern Europe. The biggest world industrial developers are active here and the whole area of warehouses built for rent purposes are estimated to be between 9 and 10 M m 2 . The accessibility of modern warehouse area is one of key parameters influencing the localization decision process of production, trade and service companies.
TOTAL LONG-TERM COMMERCIAL WAREHOUSE AREA IN POLAND
The process of economic transformations in Poland, started in 1989, resulted in appearance of foreign production, trade and service companies on Polish market, which are responsible for new quality in the area of logistics. They also created the demand for modern warehouse objects, not present before 1989, when the needs for warehouses were covered by domestic companies by themselves. Additionally the local warehouse objects did not comply with requirements of participants of logistics market. The response to lack of modern warehouses for rent was the appearance of industrial developers mainly of foreign origin, which started the construction of warehouses of new generation [Droździecki 2012 , Cieliczko, Jędrak 2014 , Becker, Fronia, Nyhuis 2015 , Hertog et. al 2014 . As a consequence of starting the process of building the large area warehouse objects (area of which is from few to few dozen thousands m 2 ), the tenants of A class could cover their warehouse's demands.
Source: own elaboration 10 983 thous.m 2 Fechner I., 2017, Economic and logistic conditions of the warehouse market in Poland. LogForum 13 (1), 103-113. http://dx.doi.org/10.17270/J.LOG.2017.1.9 105 Source: own elaboration (Fig. 1) . Poland became a leader in this area in Central and East Europe during above mentioned period. The yearly growth of warehouse area showed various dynamics (Fig. 2) , the highest one could be observed in years [2007] [2008] , which due to good economic situation resulted in many new warehouse investments, only in approx. 50% secured by preliminary rent agreements (so called speculative areas) [Fechner, Szyszka 2010] . During the subsequent years developers resigned totally from building speculative areas due to world financial crisis and economic stagnation [Fechner, Szyszka 2012] .
The optimism returned on the investment market in years 2013-2015 and the biggest increase of new warehouse areas was observed in 2015 (taking into account the period since 2008) as well as the started investments in 2015 contributed to good results in the following year [Fechner, Szyszka 2016] .
The surface of new warehouse areas delivered on the market depends mainly on economic conditions and the localization of new warehouse objects depends mainly on local conditions such as: the quality of transport infrastructure, labor market, economic activity and many other conditions of minor importance , Skerlic 2013 , Bakhtizin 2016 , Leeuw, Wiers 2015 .
The table 1 presents the dynamics of changes in the commercial warehouse areas in relation to selected economic indicators. There is a correlation between the area of warehouses delivered to the market and those economic indicators. Due to the length of realization of warehouse investments (usually covering the period of 6 to 10 months) the changes of the indicator of warehouse area is postponed one year in comparison to other indicators mentioned in the presented table. The year 2008 was a special year, the world financial crisis started in this year which decreased economic indicators for the following years, especially visible for indicators of the dynamics of import and export of goods and for transport and warehouse management. The objects, the construction of which was started before the beginning of the crisis, were quickly forwarded to the utilization by developers, who were afraid of possible growing credit costs and lack of renters. The following years presented in the table were the period of overcoming the results of the crisis, accompanying with the uncertainty of the stability and trends of changes observed in the economy [Lindsey et.al. 2014 , Rivera 2014 . (1), 103-113. http://dx.doi.org/10.17270/J.LOG.2017.1.9 106 The high indicator of the dynamics of the increase of warehouse area in 2008 is the consequence of this shift. Many investments started in 2008 were the results of optimism from previous years. The confirmation of this was the fact, that more than 50% of all these investments were not confirmed by preliminary rent agreements. The indicator of the increase of warehouse areas in following years was in correlation with other indicators shown in the table 1. In 2014 its value was grown and the following year confirmed that it was not a one year tendency. According to author's calculations the indicator of increase of commercial warehouse area in 2015 was equal to 107,9. It was not included in the table 1 due to fact there was no official statistic data for year 2015 (published by Central Statistical Office).
The accessibility and the quality of the transport infrastructure was another important factor, taking into account by investors and as the consequence also by developers during choosing the warehouse localization due to the fact, that it is correlated with the speed and reliability of logistics service and its costs. The users of warehouse area being the object of this research usually do not use railway transport because it does not fulfill their high expectations regarding speed and punctuality of transport services. There are only sparse warehouse centers which have the infrastructure suitable for railway transport. Therefore most of commercial warehouse areas are located near road crossing of highways and express roads with local roads. Another factor, which is taken into account during localization decision, is the local labor market, especially the access of employees, their qualifications and labor costs. The influence of this factor was especially visible in year 2014 and 2015, where the depletion of human resources in previous localizations of warehouses was observed but also the improvement of transport infrastructure causes the inflow of warehouse investments to voivodships, which until that moment were out of interest of investors.
COMMERCIAL WAREHOUSE AREA IN YEARS 2011-2015
The further increase of commercial warehouse areas was observed in years 2011-2015 ( Fig. 1 and Fig. 2 ). The quantity of unused warehouse area was reduced by a half and developers came back to the practice to build new objects not covered with preliminary rent agreements. There were no such investments in 2011 year because there were free warehouse areas on the market built in previous years. In 2013 year, 5% of all new warehouse areas were of speculative character, i.e. not secured with rent agreements and in 2015 year this indicator was equal to 25%. The results within the investigated period were very diverse. The weakest one was 2013 year, the only approx. 300 thousand m 2 were delivered to the market and the best one was 2015 year when more than 800 thousand m 2 were built. The commercial warehouse areas in 2015 shares in relation to voivodships are presented in the table 3. The decreasing domination of mazowieckie voivodship is caused mainly by high prices of estates, their decreasing accessibility and high labor costs.
During the investigated period, most of investors were industrial developers, but for the first time, their share in the real estate market started to decrease (Fig. 4) . After returning of the prosperity, the new group of investors such as international investment funds appeared on the market. At the end of 2015 year they had already app. 11% of total commercial warehouse areas i.e. app.
The previously mentioned developers are also among these investment funds, who gave a charge over their shares together with the management of them, releasing in this way their own funds for new investments. There were also some rotations of warehouse centers and individual objects among developers by using the sale purchase contracts. The high activity in this area was shown by P3 (purchase of 340 k m (1), 103-113. http://dx.doi.org/10.17270/J.LOG.2017.1.9 109 SUPPLY AND DEMAND
of new commercial warehouse area was provided to the market in years 2011-2015. At the same period there were significant changes in the structure of owners of warehouse objects for rent. Previously, two developers, i.e. Prologis, Inc. and Panattoni Europe had a dominant position, during the investigated period, their market share was reduced in favor for other investors (table 5) , mainly new investors on the developers' market. Their share in total warehouse estates in 2015 was app. 22%. The totally new group of investors was foreign investment funds, which usually did not built new warehouse objects but took over the existing ones by purchasing them and limited their activities only to management of them. Their share in total commercial warehouse area in 2015 was more than 11%. Only small part of them started development activity. Another significant trend was the increase of investments uncovered by preliminary rent agreements. Their share in total new warehouse areas, provided to the market in 2015, was more than 25%. Such investments were rarely conducted in years 2011-2014, during the period just after the world financial crisis and economic stagnation. There were also changes within the group of tenants in that period. In 2011, the biggest group consisted of trade companies, when in 2015 the biggest group was created by logistics companies (table 6). The interesting group of tenants consisted of companies described by real estate agencies as light production companies (production of small paper goods, simply assembly, etc). The increase of companies occupying with paper documents archiving services could be also observed. The development of e-commerce caused the appearance of new requirements of tenants. It concerns mainly the quantity of loading gates in relation to total warehouse area, larger office and social areas, larger parking areas for delivery trucks as well as for personal cars of employees, the number of which in case of ecommerce is higher comparing to warehouse of a traditional trade.
In years 2011-2015 the changes in economic situation were connected to the area of unused objects (table 7) . At the beginning of this period the owners of warehouse objects had problems with finding new tenants as well as with keeping the hitherto ones. The areas of unused objects in various regions of the country are much diversified. In years 2011-2013, the highest values of unused areas' indicator were recorded in mazowickie and lodzkie voivodships, which had the largest Fechner I., 2017, Economic and logistic conditions of the warehouse market in Poland. LogForum 13 (1), 103-113. http://dx.doi.org/10.17270/J.LOG.2017.1.9 110 commercial warehouse area. In case of pomorskie voivodship, the value of this indicator was a consequence of small total warehouse area in comparison to not rented ones. The first signs of growth on the market of warehouse estates were noticed in years 2014-2015. Developers provided 400 th. m 2 of new warehouse areas more than in two previous years and despite of that the indicator of unused areas decreased 30-50% and in pomorskie and lodzkie voivodships even by 70%.
The interesting situation occurred in wielkopolskie voivodship. Despite the fact, that in 2015 the biggest part of new provided warehouse areas (equal to 390 k m 2 ) was recorded in wielkopolska voivodships, the unused area indicator in this voivodship was reduced to 2,9%, which was the lowest one in the whole country. The market of industrial real estates in this region has features of next investment boom. New warehouse objects are built mainly in surroundings of Poznan city in such locations like: Gądki, Jaryszki, Robakowo and Komorniki and in the vicinity of the road junction of A2 highway near Buk.
Rental rates in investigated period covered wide range. The difficult for warehouses' owners period lasted till 2013 year, when the rental rates were the lowest ones (table 8) . In 2015 year the rental rates increased despite the fact, that more than 800 k m 2 of new warehouse areas were provided to the market in this year -the higher volume for investigated period of 5 years. The tenants had big possibilities for negotiations of rental rates. The effective rates were lower than nominal one and varied from 15 to 30% depended on the region. The highest ones were in Warszawa and mazowieckie voivodship as well in other voivodships, where there was smaller area of free warehouse objects available. The rental rates of objects designed for smaller tenants (for areas up to few hundred m 2 only) the rental rates were higher by app. 15%. The rate of the growth of commercial warehouse areas depends on the economic conditions, which was confirmed by the correlation of the growth of this value with the values of economic indicators presented in this paper.
CONCLUSIONS
The area of newly constructed warehouse objects depends mainly on economic conditions but the localization of new warehouse objects depends mainly on the accessibility of transport infrastructure and Fechner I., 2017, Economic and logistic conditions of the warehouse market in Poland. LogForum 13 (1), 103-113. http://dx.doi.org/10.17270/J.LOG.2017.1.9 111 its quality, as well as the availability of employees on local labor markets and business climate created by local authorities.
New warehouse objects are located in the surroundings of road junctions of highway and express roads, having good connections with local roads. The railway infrastructure was not of big interest for tenants in contrary to prices of real estate as well as the building conditions.
The dominant group among investors constructed warehouses for a rent, is a group of industrial developers, their share in total warehouses market in 2015 was equal to 77%, but at the same time, its share decreased in the investigated period. Within this group it could be observed the decreasing domination of two biggest developers Prologis, Inc. and Panattoni Europe due to the fact, that the investment attractiveness of the industrial estates market attracts new investors.
During the investigated period, a new group of investors appeared on the market. They consisted of investment funds, which were interested mainly in purchasing of already built warehouse objects and their management, but which started the development activities only in the limited range.
The development of e-commerce caused the appearance of new requirements of tenants regarding the warehouse buildings and their surroundings. Tenants expect higher quantity of loading gates, increased social areas (due to increased number of employees), increased office areas and parking areas for delivery trucks as well as for personal cars of employees. It requires the construction of new warehouse objects and accelerated getting outof-date of already existing objects.
The problems to recruit employees and the increase of labor costs, connected with such situation, in localization regarded previously for attractive ones, causes the change of investors' interest to regions, where such labor situation does not exist.
